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Development of GPU/CPU computing framework for realizing large-scale and
high-resolution simulations
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Recently grid-based physical simulations with multiple GPUs require
effective methods to adapt grid resolution to certain sensitive regions of simulations. In this
research, we have developed a framework technology that can execute the translated user code on
either multiple multicore CPUs or multiple GPUs with optimization. We have also developed highly
productive data structures and auto-tuning mechanism to achieve high performance on GPU. Based on
these technologies, we propose a high-productivity framework for an adaptive mesh refinement (AMR)
method; the AMR method is one of the effective methods on GPU to compute certain local regions that
demand higher accuracy with higher resolution. The compressive fluid calculation based on the
ﬂroposed AMR framework has demonstrated good results. The proposed AMR framework can contribute to

iding the complicated implementation required by the AMR method and improving the productivity of
AMR applications.
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struct Diffusion3d {
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__host__ _ device__
float operator()(const float *f, const
ArrayIndex &idx, float ce, float cw, float cn,
float cs, float ct, float cb, float cc) {
const float fn = + coxflidx.ix()]
+ cexf[idx.ix(1,0,0)] + cwxf[idx.ix(-1,0,0)]
+ cnxf[idx.ix(0,1,0)] + csxf[idx.ix(0,-1,0)]
+ ctkf[idx.ix(0,0,1)] + cbxf[idx.ix(@,0,-1)];
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